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20.  Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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preface 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  I investi- 
gation is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  lii  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  bs  ^d  upon  available  data  and  visual  inspections.  Detailed  in- 
vest igati  and  analyses  involving  topographic  mapping,  subsurface 
investigat . ons  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a Phase  I investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a storm  event,  a finding  that  a spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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PMASK  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam 
St  a to 
('mint  V 
St roam 

Dato  of  Inspect Ion 


Kinloch  Farm  Dam 

Virginia 

Fauquier 

Mill-Run  - Tributary  to  Broad  Run 
December  7,  1978 


Kinloch  Farm  Dam,  owned  by  Kinloch  Farm  Estate,  a Trust,  is 
located  two  (2)  miles  north  of  The  Plains,  Virginia,  along  Route 
625.  The  dam  is  an  earth  embankment,  270  feet  long  and  29  feet 
high,  with  three  uncontrolled  spillways.  The  primary  spillway, 
located  In  the  center  of  the  dam,  is  82  feet  wide;  the  secondary 
spillway,  added  in  1967,  located  at  the  left  abutment,  is  40  feet 
wide;  and  the  emergency  spillway,  added  in  1976,  located  beyond 
the  right  abutment,  is  55  feet  wide.  The  lake  is  used  for  recrea- 
tion. The  dam  withstood  the  Tropical  Storm  Agnes  In  1972,  sus- 
i.ilulnr  minor  erosion  which  was  repaired  following  the  storm.  The 
I a l*e  was  empty  at  the  time  of  Inspection.  The  concrete  slab  on 
top  ol  the  dam,  at  the  primary  spillway,  has  a crack  at  the  center- 
line along,  the  axis  ol  the  dam.  The  downstream  channel  of  the 
secondary  spillway  showed  a wet  spot  at  a rock  outcrop  about  50 
feet  below  the  embankment.  The  downstream  flood  plain  has  approxi- 
mately 8 houses  and  1-66  is  being  constructed  downstream.  The  dam 
has  a high  hazard  classification. 


The  combined  capacity  of  the  throe  spillways  passes  46  percent 
of  the  I’M!’  and  is  rated  inadequate. 

The  owner,  at  his  own  expense,  should  have  soil  samples  taken 
along  the  embankment  and  have  laboratory  tests  of  the  samples  run 
to  establish  the  design  and  stability  of  the  dam.  The  combined 
capacity  of  the  spillway  should  be  increased  to  pass  \ PMF  without 
overtopping  the  dam.  Consideration  should  be  given  to  develop  a 
warning  system  procedure  to  alert  residents  in  time  of  an  emer- 
gency. The  above  should  be  scheduled  with  the  owner's  consulting 
engineers  within  three  (3)  months  after  release  of  this  report. 

All  work  should  be  completed  within  twelve  (12)  months  thereafter. 
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KINLOCH  FARM  DAM 


SECTION  1.  PROJECT  INFORMATION 

1.1  General  S 

1.1.1  Authority:  Puhllr  Law  92-367,  8 Aug  72  authorized  the 
See  ret  urv  of  the  Army,  through  the  Corps  of  Engineers  to  Initiate  a 
national  program  of  safety  Inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility 

of  supervising  the  inspection  of  dams  in  the  Conmonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a Phase 
1 Inspection  .according  to  the  Recommended  Guidelines  for  Safety  In- 
sepitlen  of  Dams  (Appendix  VI,  Reference  1).  The  main  responsibility 
Is  to  expeditiously  Identify  those  dams  which  may  be  a potential 
hazard  t r>  human  lift*  or  property. 

1.2  Project  Description; 

1.2.1  Dam  and  Appurtenances;  Kfnloch  Farm  Dam  is  720  feet  long 
and  29  feet  high  from  the  crest  of  the  principal  spillway, at  eleva- 
tion 536, to  the  tailrace  apron  at  elevation  507.  The  dam  is  an 
earth  embankment  with  a core  of  selected  fill.  Slopes  are  3:1  on  the 
upstream  side  and  2.5:1  on  the  downstream  side.  There  are  three  un- 
controlled spillways.  The  primary  spillway,  located  approximately 

In  the  center  of  the  dam,  has  a concrete  roadway  slab  for  the  crest, 
at  ilev.il  Ion  536,  and  Is  82  feet  long  with  an  18  foot  long  large  rock 
and  shrubbery  center  section  about  A feet  higher  than  the  crest . The 
secondary  spillway,  located  at  the'  left  end  of  the  dam.  Is  about  AO 
feet  wide  and  at  elevation  536.25.  A single  lane  bridge  structure 
passes  over  the  secondary  spillway  providing  three  openings  each  12  feet 
x 3.75  feet.  The  emergency  spillway  is  located  about  AO  feet  beyond 
the  left  abutment  at  elevation  538.5.  It  is  a grassed  spillway  55 
feet  wide.  The  lake  drain  pipe  is  18-inches  C.I.  with  a manually 
operated  valve.  An  18"  weir  was  added  to  the  secondary  spillway  about 
1979. 

1.2.2  Location:  Kinloch  Farm  Dam  is  on  Mill  Run,  a tributary 
to  broad  Run,  two  miles  north  of  The  Plains,  Virginia,  along  Route 
625. 

1.2.3  Size  Classification:  The  dam  is  classified  as  small  by 
storage  capacity,  (A33  Acre  feet). 

1.2. A Hazard  Classification:  The  dam  is  located  in  an  area 
when*  there  are  farms  and  homes  downstream.  There  are  secondary 
road:?,  railroad,  and  1-66  now  under  construction  at  Thoroughfare 
Cap  In  Bull  Run  Mountains.  The  dam  has  a high  hazard  classification 
In  accordance  with  the  guidelines  contained  in  Section  2.1.2  of 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  published  by 
the  Office,  Chief  of  Engineers,  U.S.  Corps  of  Engineers.  The  hazard 
classification  used  to  categorize  dams  is  a function  of  location 
only  and  has  nothing  to  do  with  its  stability  or  probability  of 
failure. 
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1.2.5  Ownership:  Klnloch  Farm,  an  estate  trust.  The  Plains, 
Virginia,  Is  the  owner  of  the  dam. 

1.2.6  Purpose  of  Dam:  The  lake  Is  used  for  recreation  pur- 
poses. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed 
by  Warren  Perrow,  Consultant,  In  1963  and  constructed  about  1964. 

The  embankment  has  a core  of  selected  material  from  the  site.  The 
top  of  the  clam  Is  used  as  a bridle  path  and  by  the  pick-up  truck  at 
I he  farm.  The  secondary  spillway  and  a single  lane  bridge  above  It 
Were  const  l lie  I ed  at  the  lelt  end  ol  t lie  dam  In  1967.  A concrete 
curtain  wall  was  added  along  the  upstream  side  of  the  dam  at  the 
principal  spillway  to  correct  erosion  In  about  1971.  A grass  swale 
emergency  spillway  was  constructed  about  30  feet  beyond  the  left 
abutment  In  1976.  Qulble  and  Associates,  Inc.  of  Chace  City,  Vir- 
ginia, have  been  the  consulting  engineers  since  approximately  1971. 

1 • . H Normal  Operating  Procedures:  Dam  operations  consist  of 
ohservat  Ions  and  maintenance  bv  the  regular  employees  In  charge  of 
operating  the  estate.  Weekly  maintenance  Is  done  by  landscape  wor- 
kers and  construction  is  done  by  coni  rads.  Water  level  of  the*  lake 
can  he  drawn  clown  by  a manually  operated  valve.  Observations  by 
employees  are  not  logged  except  through  correspondence  with  consul- 
tants. Inspect  Ions  are  done  on  occasion  by  their  consultants  for 
improvements  or  changes  of  the  lake  or  dam.  In  1971,  the  embank- 
ment was  noted  In  sounl  condition  by  the  owner's  consulting  engineer. 

1.3  Pertinent  Data: 


1.3.1  Dr a in age_Area : The  dam  controls  a drainage  area  of  6.21 
square1  miles. 

1.3.2  Discharge  at  Dam  Site:  Discharge  for  100  year  storm 
Is  ?,H79  els  it  an  elevation  of  539. 85.  Capacity  with  water  level 
at  the  top  of  the  dam  is  2,190  efs  for  the  principal  spillway; 

1,170  els  for  the  secondary  spillway;  and  2,020  cfs  for  the 
emergency  spillway. 

1.3.3  Dam  and  Reservoir  data:  Pertinent  Data  on  the  dam  an 
reservoir  are  tabulated  below: 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


TTEM 

Top  of  Dam 
Emorp.cncy  Spillway 
Sn-ondarv  Spillway 
Principal  Spillway 
St  reambod 

*Add  3 feet  to  plan 


RESERVOIR 

Capacity 

ElevaLion* 

Area 

Acre 

Watershed 

Length 

Ft.,  msl 

Acres 

Feet 

Inches 

Miles 

541 

35 

433 

1.37 

N.A. 

538.5 

34 

34  3 

1.09 

N.A. 

537.5 

32.2 

263 

0.83 

N.A. 

536 

32 

253 

0.80 

0.4 

510 

elevation  to 

get  msl 

elevation 

• 
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SECTION  2.  ENGINEERING  DATA 


2.1  Dojiljjn:  The  original  design  plans,  by  Warren  Perrow, 
dated  19A3,  show  general  site  developments,  embankment  and  spill- 
way riprap.  There  are  no  speel f lent  Ions  or  borings  available  from 
the  owner  for  the  original  dam.  The  secondary  spillway  and  a small 
bridge  were  designed  in  1%7  by  Perrow.  There  are  no  boring  logs 
available  for  this  structure,  which  is  a reinforced  concrete  3- 

ce I 1 box  on  the  secondary  spillway.  The  curtain  wall,  added  in 
1971,  and  the  emergency  splllwav  were  designed  by  Quible  and  Asso- 
ciates, Inc.  The  wall  Is  a re  I sinned  concrete  design  and  the 
emergency  spillway  Is  a grass  covered  swale.  No  borings  were 
No  Inn  Inga  were  taken  lor  these.  None  o I tin*  design  calculations 
were  available  I rum  the  owner' a files. 

*2.1.1  Geo  I ogle  I nvest igat tons : There  were  no  geologic  in- 
vestigations performed  for  the  KinLoch  Farm  Dam. 

*2.1.2  Geologic  Setting  of  the  Dam  Site:  The  dam  is  located 
in  the  foothills  of  the  Blue  Ridge  physiographic  province  where 
the  Blue  Ridge  meets  the  Piedmont  province.  The  bedrock  at  this 
site  is  part  of  the  Catoctin  Formation  believed  to  be  of  the 
Cambrian  to  Pre-Cambr Ian  time  period. 

Tin*  principal  lithology  of  the  Catoctin  Formation  Is  a medium- 
grained,  well-foliated  chlorite  schist;  however,  lava  flows  and 
gneiss  have  also  been  observed  in  this  formation.  At  the  Kinloch 
Farm  Dam  site,  a lava  flow  consisting  of  olivine  basalt  was  ob- 
served, while  no  schist  or  gneiss  was  encountered. 

2.2  Construction:  There  are  no  records  or  tests  of  construc- 
tion. 


2.3  Ope rat  Ion:  There  is  no  regular  operation  of  the  dam. 
Manual  opor.it  Ion  of  the  draw  down  valve  Is  done  by  the  person  in 
charge  of  the  estate  at  the  site  of  the  dam. 

2.4  Evaluation:  Some  data  on  the  dam  Is  available  from  the 
owner  through  the  owner's  consultants.  The  data  available,  plans 
and  correspondence  appears  to  be  on  a professional  level. 

Complete  design  calculations,  contract  documents  and  records 
should  be  kept  on  file  at  the  site  by  the  owner. 

Since  a geotechnical  investigation  has  not  been  performed, 
there  is  a total,  lack  of  information  concerning  the  foundation 
conditions  and  the  materials  comprising  the  dam.  In  addition, 
there  are  no  construction  records  available.  Therefore,  addltion- 
nl  data,  as  described  in  Section  7.1,  must  be  obtained. 


^Information  provided  by  Law  Engineering  Associates  of  Virginia. 
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SECTION  3.  VISUAL  INSPECTION 


3.1  Dam  and  Foundation:  Information  observed  in  the  field 
is  outlined  in  Appendix  IV.  At  the  time  of  the  site  inspection, 
the  pool  had  been  completely  drained.  There  was  no  evidence  of 
any  failures  or  bulging  on  either  the  upstream  or  downstream  faces 
of  the  dam.  There  was  no  evidence  of  any  settlement  of  the  crest 
of  the  dam,  although  there  was  some  cracking  in  the  primary  spill- 
way. There  was  evidence  of  of  a considerable  amount  of  Hilt  on 
the  lake  bottom,  say  about  12  inches. 

There  were  two  massive  olivine  basalt  outcrops  along  either 
side  ol  the  secondary  spillway.  There  was  a small  seepage  area 
observed  In  the  secondary  spillway  between  the  two  rock  outcrops. 
According  to  Mr.  Harmon  Stevenson,  the  General  Superintendent  of 
Kin  loch  Farm,  the  seepage  area  existed  prior  to  construction  of 
the  dam. 


3.2  Evaluation:  The  visual  inspection  revealed  no  apparent 
problems  requiring  immediate  attention  other  than  the  wet  area  of 
the  downstream  reaches  of  the  secondary  spillway  channel.  Since 
tin-  pool  was  drained  during  the  site  inspection  and  since  the 
seepage  area  reportedly  existed  prior  to  construction  of  the  dam, 
li  Is  believed  that  the  seepage  water  is  supplied  from  the  hill- 
side to  the  left  of  the  dam.  The  two  rock  outcrops  along  either 
side  of  the  spillway  suggest  that  the  basalt  may  form  a cradle 
along  which  water  from  the  adjacent  hillside  is  routed.  It  is  not 
felt  that  this  seepage  will  adversely  affect  the  dam,  although 
the  source  of  the  seepage  should  be  checked. 


SECTION  4.  OPERATIONAL  PROCEDURES 


4.1  Procedures  and  Maintenance:  The  operating  procedure  is 
done  an  the  need  arises.  Normal  maintenance,  such  as  grass  cutting. 
Is  done  l»y  I lie  regular  employee!)  of  t he  estate  or  by  special  IhIh 
called  In  lor  each  specific  job.  Observations  of  the  dam  is  done 

as  pari  of  rout  Ine  work  by  the  estate  manager.  The  consultant  Is 
used  for  any  design  or  consultation  other  than  grounds  maintenance. 
No  logs  are  kept  of  observations  by  the  estate  other  than  corres- 
pondence to  the  consultant. 

4.2  Warning  System:  There  is  no  warning  system  operated  by 
the  owner. 


4.1  Evaluation:  This  dam  does  not  require  an  elaborate 
opiral Iona  I system.  When  maintenance  is  needed,  and  completed. 

It  should  he  kept  in  a log  along  with  records  of  observations  by 
the  estate  and  annual  inspections  by  the  consultant.  A warning 
system  procedure  should  be  considered  which  will  forewarn  popula- 
tion downstream  of  any  impending  danger  to  life  or  property. 
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SUCTION  5.  HYDRAULICS /HYDROLOGY 

5.1  General  hydraulic  and  hydrologic  design  data 
used  for  analysis  is  as  follows: 

a)  Design  Plan  "weir  additions"  from  Qeilblc  & Associates. 
There  is  a three-foot  difference  in  elevation  of  the 
normal  water  surface  as  shown  on  the  USGS  mapping  and 
the  designer's  elevations.  The  designer's  elevations 
were  converted  to  match  the  USGS  mapping.  These  ele- 
vations were  then  used  in  all  computations. 

l>)  Discharge  curve  for  spillways,  from  Quible  & Associates. 

5.1.1  These  data  contained  a spillway  rating  curve  and 
some  details  of  construction. 


5.2  Hydrologic  Records:  No  hydrologic  records  were  available. 

5 . 1 flood  Experience:  No  detailed  flood  experience  Is  avail- 
able'; however,  the  owner  states!  I he  Agnes  Flood  e>f  1972  overt  opped 
I he'  el. nil  lor  a short  period  ol  time.  According  to  the  owner,  the 
uveTi  npping  had  little  or  no  effe-ct  on  the  earth  dam.  No  further 
de-tuileil  information  was  available,  however,  an  emergency  spill- 
way was  added  in  1976. 

5. A Flood  Potential:  General  - Assuming  the  pool  elevation 
to  be  at  the  primary  spillway  crest,  elevation  536.0  msl.  The 
PMF,  PMF  and  the  100  year  flood  were  developed  and  routed 
through  the-  reservoir  and  spillway. 

5.A.1  The  PMF,  Probable  Maximum  Flood,  was  developed  from 
data  In  llydrome'te'orologieal  Report  33  (Reference  No.  1).  The 
It  til>. ih  I . Maximum  Precipitation  (PMP)  for  the  Klnloch  Dam  area  is 
75- i in-lie's  In  2A  hours  for  a 200  sepiare  mile  area.  This  value 
was  mod  I lle'd  lor  the  Klnliich  5.92  sepiare  mile  drainage  area  and 
iupeitteel  to  the  IIKC-I  program.  Flood  Hydrograph  Package,  which 
synthesized  an  inflow  hydrograph  of  the  PMF.  The  PMF  inflow 
hydrograph  was  constructed  by  reducing  each  calculated  PMF  hy- 
drograph ordinate  by  one-half. 

The  ini  low  hydrographs  were  constructed  utilizing  the  unit 
hydrograph  e-oneept.  The  unit  hydrograph  was  developed  using  a 
one-hour  eiurntion  of  excess  precipitation  and  Synder's  parameters 
(Reference  No.  2).  The  HF.C-I  program  then  distributed  excess 
precipitation  In  time  and  amount.  The  distribution  thus  derived 
was  moel  I lle'd  bv  revising  the'  percent  hourly  distribution  within 
the’  maximum  b lieiur  pree'  I pi  tat  Ion  te>  nieire  closely  contemn  to  that 
used  in  TP  A0  for  the  100  year  rainfall.  Results  of  this  analysis 
are  presented  in  Table  5.1. 
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5.5  Reservoir _ Rejjulnt  ion:  Klnlorh  Ham  has  three  uncontrolled 
spillways,  a primary  spillway  which  utilizes  00  feet  of  a concrete 
roadway  as  the  crest  (el.  536.0);  a secondary  spillway,  crest  ele- 
vation 537.5,  with  a concrete  wall  serving  as  a crest,  42  feet 
lont>,  ami  flows  through  a three  cell  box  culvert  downstream;  and  an 
emergency  spillway  which  Is  a grassed  swale  about  55  feet  wide  with 
crest  elevation  at  538.5.  Top  of  dam  elevation  Is  nt  541  mnl. 

A gated  18-inch  pipe  for  drainage  purposes  was  assumed  to  be 
Inoperative  for  routing  computations. 

5.5.1  Reservoir  storage  capacity  above  the  primary  spillway 
crest  was  calculated  using  contours  from  USGS  quad,  maps,  plani- 
meterlng  ar<  is  and  converting  to  vol  iirac  in  acre-feet.  The  composite 
spillway  rat  lug  curve  used  was  that  given  in  the  design  data  furnished. 
Routing  was  started  assuming  pool  elevation  at  spillway  crest  and 
inflow  equal  to  outflow. 

5.6  Overtopping  Potential:  The  PMF,  S PMF,  and  100  year 
flood  Inflow  hydrographs  were  routed  through  the  reservoir  uHlng 
the  modi  I led  I’uLs  method  option  of  the  HKC-T  computer  program 
with  storage-outflow.  Results  of  this  routing  are  shown  in 
Table  5.1. 

5.6.1  A tailwater  rating  curve  was  not  available  for  this 
dam.  The  tailwater  elevation  observed  during  field  observation 
was  approximately  508  msl  with  an  assumed  flow  of  50  cfs.  The 
50  cfs  was  used  as  the  normal  base  flow  when  routing  the  storms 
through  the  system. 

5.7  Reservoir  Emptying  Potential:  To  empty  the  dam  there  is 
an  18-inch  outlet  pipe  with  an  Invert  elevation  of  513  wsl  and 

a discharge  capacity  of  40  cfs  at  normal  water  surface  elevation 

m. s. 1. 

5.7.1  The  above  information  was  inputted  to  the  HEC-I  program, 
with  6 cfs  inflow  and  a developed  storage  vs.  outflow  curve.  This 
analysis  indicated  that  the  dam  can  he  emptied  in  four  (4)  days. 


5.7.2  This  18-Inch  outlet  pipe  was  in  operation  at  the  time  of 
inspection  and  the  dam  was  drained  at  the  time  of  inspection. 

5.8  Evaluation:  Summarizing  Table  5.1,  the  following  data 
resulted  from  this  study: 

a)  Calculated  spillway  design  flood  is  5,380  cfs.  This  is 
capacity  of  the  combined  spillways  with  flood  elevation 
at  the  top  of  the  dam. 


b)  Based  on  tin*  high  hazard,  small  category,  the  spillways 
should  be  capable  of  passing  PMF  to  PMF,  As  the  homes 
and  railroad  hricge  are  a considerable  distance  downstream 
from  the  dam,  the  S PMF  appears  to  be  a realistic  value 

for  the  critical  flood.  The  l’MF  Is  5.812  cfs.  The  spill* 
w.ivs  will  pass  92%  of  'jPMF  and  46%  of  PMF. 

c)  All  hydrologic  considerations  presented  in  this  report 
are  based  on  present  conditions  and  no  allowances  have 
been  made  for  future  development  of  the  watershed. 


TABI.E  5.1  - RESKKVOIK  PKKKOKMANCE 


Normal 

Flow 

100  Yr. 
Storm 

Hydrograph 

1/2  PMF  PMF 

Peak  Flow,  cfH 

Ini  low 

50 

2,879 

5,832 

11,664 

Out f low 

50 

2,879 

5,832 

11,664 

Maximum  Elevation,  Ft.,  msl 

536 

539.7 

541.5 

543.8 

Principal  Spillway  (F.l.  536.0) 

Depth  of  Flow,  Ft. 

— 

3.7 

5.5 

7.8 

Dural  Ion,  Hours 

— 

60 

60 

60 

Vel  oe 1 1 v,  f . p . a. 

— 

6.5 

8.3 

9.8 

Secomlarv  Spillway  (El.  537.5) 

Depth  of  Flow,  Ft. 

— 

2.2 

4.0 

6.3 

Dural  1 on , Hours 

— 

18 

50 

60 

Velocity,  f.p.s. 

— 

6.5 

8.0 

8.0 

Emergency  Sp  f 1 1 way 

Depth  of  Flow,  Ft. 

— 

1.2 

3.0 

5.3 

Duration,  Hours 

— 

11 

13 

22 

Velocity,  f.p.s. 

— 

6.9 

11.6 

11.6 

Percentage  of  Peak  outflow 

passed  by  combined  Spillways 

— 

100 

92 

46 

Non-Over f low  Section  (El.  541.0) 

Depth  of  flow 

— 

— 

.5 

2.8 

Duration,  Hours 

— 

— 

2.0 

7.0 

Velocity,  f.p.s. 

— 

— 

2.0 

5.0 

Tallwater  Elevation,  ft., msl 

508 

N.A.* 

N.A.* 

* Not  Available 
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SECTION  6.  STRUCTURAL  STABILITY 

*<>.!  Dim  I'miiKl.itlun : Subsurface  Information  la  not  available 
concerning  the  Klnloch  Farm  Dam.  Therefore,  an  asaessment  of  the 
| integrity  of  the  dam  foundation  cannot  be  made. 

*6.2  Stabl  llty ; Structural  Calculations  are  not  available 
and  can  then-fore,  not  be  checked. 

*b.  1 Evaluation:  Visual  observations  do  not  reveal  any  prob- 
lems which  indicate  Instability.  However,  sufficient  geotechnical 
Information  should  he  obtained  to  allow  a stability  analysis  of  the 
dam.  An  exploratory  program  of  soil  lest  borings  should  be  per- 
formed to  define  the  stratigraphy  within  the  dam  and  foundation 
and  to  collect  undisturbed  samples  of  the  soils  in  the  dam.  Lab- 
oratory testing  should  be  performed  to  define  the  strength  charac- 
teristics of  these  soils.  Stability  analyses  under  both  undralned 
and  drained  loading  should  be  conducted. 


* Information  provided  by  Law  Engineering  Associates  of  Virginia 
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SECTION  7.  ASSESSMENT  AND  REMEDIAL  MEASURES/RECOMMENDATIONS 


7.1  Dam  Assessment i 

7.1.1  At  the  time  of  the  Inspection,  the  lake  was  empty 
mnk I n>«  It  impossible  to  detect  seepage  in  the  embankment  due  to 
the  impoundment.  This  will  need  to  be  observed  by  the  owner's 
consultant  when  the  lake  is  filled. 

7.1.2  The  concrete  slab  on  top  of  the  dam  at  the  primary 
spillway  has  a crack  at  its  centerline  along  the  axis  of  the  dam. 
This  can  be  from  the  erosion  causing  the  upstream  part  of  the  slab 
to  be  unsupported.  This  crack  could  also  be  from  settlement  of 
the  embankment.  There  is  no  evidence  0f  any  settlement  in  the 
area  of  this  slab  that  would  require  Immediate  action. 

7.1.1  There  were  no  misalignments  or  slide  conditions  in  the 
embankment  observed . 

7.1.4  There  is  no  subsurface  information  or  construction 
tests  for  the  embankment.  Due  to  lack  of  information,  the  sta- 
bility of  the  embankment  was  not  anallzcd.  The  strength  of  the 
dam  Is  supported  by  Information  from  the  owner's  representative, 
who  saw  the  Tropical  Storm  Agnes  in  1972  flow  over  the  dam  at  a 
depth  of  about  2 feet. 

7.1.1  The  seepage  below  the  dan\  from  a rock  outcrop,  will 
not  adversly  affect  the  dam. 

t 

7.1.6  Based  on  the  hydrologic  considerations,  the  spillways 
are  rated  inadequate  since  the  combined  capacity  of  the  three 
spillways  will  not  pass  the  4 PMF. 

7.2  Remed ial  Measurcs/Recommendations : It  is  recommended  that 
geotechnical  exploration  and  evaluation  of  the  dam  be  conducted,  at 
the  owner's  expense,  as  outlined  in  Section  6.3.  In  addition,  the 
source  of  the  seepage  in  the  secondary  spillway  shall  be  determined. 
The  combined  capacity  of  the  spillways  must  be  increased  to  pass 
the  I’ME  without  overtopping  the  embankment.  A warning  system 
procedure  should  be  established  to  alert  residents  in  case  of  an 
emergency. 
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Clli. Cl!  Llf.T 

KYLROIXJCIC  AMD  llYLHAULIC  DATA 
ENGINEERING  LATA 


!)></>  I MACK  AREA  CILMtACTEKIST  ICS : 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY): 

ELEVATION  TOP  HjOOD  CONTROL  POOL  (STORACE  CAPACITY): 

ELEVATION  MAXIMUM  LESION  POOL: 

ELEVATION  TOP  LAM:  

CHEST:  Principle  Spillway 


n.  E )<■  v.it- Ion  ’ 

l. . *1  v |><- Cnncn-tp  si  ah 

t . io.it li  y < i • 

<i.  it. 

<* . Location  Spillover  _ALLLiL 
1.  Number  and  Type  of  Gate* 


Cone rp to  si nb  crest 
'Ml  I l . 

h;>  ft.  ~ . 

'll  lover  Approximately  midway  ol lenpt  li  1,1  • 

Type  of  One  p.ate  lor  draw  down  on  1H1’  pipe. 


OUTLET  l/OITS: 


a . Type  ^ C . I . p I pc . 

b.  l.or.it  Ior\  r>°  ft.  enst  of  Principal  spHiway.  ~ 

r.  Entrance  lnvrrtn 

d.  Km  It  Inver  to ^0/ 

«•.  Fn„  r,.enry  dr/ilndoun  M.inn.il  operation  ol'  I’.ato  valve. 

IlYLROMETI*  M'(  1 1 / )f : I CAL  CAGES:  ’ _____ 

a.  T ype  

b.  Ixx  .it  ion 

c.  Pecor.E*)  1 


MAXIMUM  NON-DAMACING  D] 


The  Principal  & Emergency  will  pass  b PtgV. 
Nondam  discharge  5380  cfs.  - overTm^™"" 
will  top  the  dam. 
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"Seasonal  Variation  of  the  Probable  Maximum 
Precipitation  East  of  the  105th  Meridian  for 
Areas  from  10  to  200  to  100  Square  Miles  and 
Durations  of  6,  12,  24,  and  48  hours";  U.S. 
Department  of  Commerce,  Weather  Bureau,  Hydro- 
logic Services  Division,  1956. 
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KINLOCH  FARM  DAM 
Lint  ol  Available  Data 
Furnished  by: 

Klnloch  Farm 

1.  Contour  Plan  (Netherland  Farm  Lake) 


2.  Plana  (Netherland  Farm  Lake)  - 1964,  5 sheets  prepared 
by  Warren  C.  Perrow,  Richmond,  Virginia. 


3.  Plan  - Weir  Additions  - Recreational  Lake,  1971. 
Plan  Topo  portion  klnloch  Farm  Lake,  1976. 

Plan  - Repair  of  principle  spillway  - 1 sheet,  1972 


Plan  - Repair  of  secondary  spillway,  1972,  prepared 

by  Quible  and  Associates,  Charles  City,  Virginia. 


4.  Various  correspondance  with  Klnloch  Farm  Estate  about 
the  history  of  events  of  the  dam. 


